Frontal-subcortical neuronal circuits and clinical neuropsychiatry: an update.
Frontal-subcortical circuits form the principal network, which mediate motor activity and behavior in humans. Five parallel frontal-subcortical circuits link the specific areas of the frontal cortex to the striatum, basal ganglia and thalamus. These frontal-subcortical circuits originate from the supplementary motor area, frontal eye field, dorsolateral prefrontal region, lateral orbitofrontal region and anterior cingulate portion of the frontal cortex. The open afferent and efferent connections to the frontal-subcortical circuits mediate coordination between functionally similar areas of the brain. Specific chemoarchitecture and multiple neurotransmitter interactions modulate the functional activity of each circuit. Dorsolateral prefrontal circuit lesions cause executive dysfunction, orbitofrontal circuit lesions lead to personality changes characterized by disinhibition and anterior cingulate circuit lesions present with apathy. The neurobiological correlates of neuropsychiatric disorders including depression, obsessive-compulsive disorder, schizophrenia and substance abuse, imply involvement of frontal-subcortical circuits.